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(57) ABSTRACT

A power selector for switching power supplies is imple-
mented using a variety of methods and devices. According to
an example embodiment of the present disclosure, an
arrangement provides power to a circuit by selecting between
a first supply and a second supply. The first power circuit
provides a regulated level of power to the integrated circuit
(IC) having an operating power level specified as a circuit
operating level for providing power to the IC. The second
power circuit provides power to the IC. A power-signal arbi-
tration circuit for assessing V 5z zc and whether the second
power circuit is to provide power to the IC as an alternative to
the first power circuit providing power to the IC is based on a
threshold power level indicative of the specified operating
power level and the regulated level of power. Based on the
power-signal arbitration circuit’s assessment, providing an
arbitration-control signal to the power-signal switching cir-
cuit.

18 Claims, 5 Drawing Sheets
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POWER ARBITRATION METHOD AND
APPARATUS HAVING A CONTROL LOGIC
CIRCUIT FOR ASSESSING AND SELECTING
POWER SUPPLIES

Various embodiments of the present disclosure are directed
to providing power to an Integrated Circuit Chip by switching
between a first power supply and a second power supply and
more particularly to using switches to select one or more of
the power supplies.

Modern integrated circuits are often prevented from
achieving low-power specifications due to excessive leakage
currents. Motivated to achieve the desired low-power speci-
fications of modern integrated circuits, the semiconductor
industry now relies on multiple power domains, on-chip
power gating, and voltage scaling techniques to effectively
bound leakage current.

Most integrated circuits with multiple power domains are
composed of a performance domain and lower power domain.
The low power domain, i.e. always on domain, typically
contains control functions for power-up sequences, mode
settings, data storage, and/or simple peripherals. As indicated
by the name, an always-on domain should remain powered at
all times. Hence, a regulated power supply and often a battery
are connected to the integrated circuit to ensure a continuous
power supply to the always-on domain.

To improve battery lifetime, a power selector circuit can
select a power supply based on the maximum voltage of two
inputs. For example, a diode bridge can select the highest
supply between the regulated voltage and battery supply. The
diode bridge guarantees the always-on-domain is constantly
powered by either the regulated or battery supply. The diode
bridge will use the regulated supply instead of the battery
supply only if the regulated supply is higher in absolute
voltage.

Where an integrated circuit (IC) has a main power supply
and a backup power supply, the backup supply (e.g., a battery)
allows the circuit to continue to function when the main
power supply is interrupted or drops below a threshold volt-
age level of the IC. A power selector circuit can be used to
switch the internal power of the circuit between the main
supply and the backup supply, it may also be desirable to have
a power selector that uses the internal power supply voltage
and requires a lower amount of power. As circuits continue to
decrease in size, it is also desirable for a power selector circuit
to occupy a small area.

These and other matters have presented challenges to
power selector circuits for a variety of applications.

Various example embodiments are directed to power selec-
tor circuits and their implementation.

An example embodiment of the present disclosure includes
a first power circuit, a second power circuit, a control logic
circuit, and a power-signal switching circuit. The first power
circuit provides a regulated level of power to the IC, and has
an operating power level specified as a circuit operating level
for providing power to the IC. The second power circuit is
also configured to provide power to the IC. A control logic
circuit determines whether the second power circuit is to
provide power to the IC as an alternative to the first power
circuit providing power to the IC, based on a threshold power
level indicative of the specified operating power level and the
regulated level of power. Based on the assessment, the control
logic circuit provides an arbitration-control signal to a power-
signal switching circuit. The power-signal switching circuit is
responsive to the control logic circuit and connected to
receive power from each of the first and the second power
circuits for providing power to the IC. In response to the

10

15

20

25

30

35

40

45

50

55

60

65

2

arbitration-control signal, the power-signal switching circuit
enables power to be provided to the IC from a selected one of
the first power circuit and the second power circuit.

In another exemplary embodiment of the present disclo-
sure, a method is disclosed for selecting a power circuit for a
power-controlled IC having a specified operating power level.
First, the power selector circuit powers the diode block, bias
circuit, control logic circuit, and power-signal switching cir-
cuit with the second power circuit upon power-up. Secondly,
determining if the first power circuit is above the specified
operating power level or a threshold level, then the first power
circuit is selected to provide power to the IC, if the first power
circuit is below the specified operating power level or a
threshold level, then the secondary power circuit continues to
power the power-controlled integrated circuit. Finally, the
control logic circuit selects the second power circuit to power
the IC if the first power circuit falls below the specified
operating power level or a threshold level.

The above discussion/summary is not intended to describe
each embodiment or every implementation of the present
disclosure. The figures and detailed description that follow
also exemplify various embodiments.

Various example embodiments may be more completely
understood in consideration of the following detailed descrip-
tion in connection with the accompanying drawings, in
which:

FIG. 1 shows a block diagram of one embodiment of the
present disclosure.

FIG. 2A shows a block diagram of another exemplary
embodiment of the present disclosure.

FIG. 2B shows a block diagram of another exemplary
embodiment of the present disclosure.

FIG. 2C shows a block diagram of another exemplary
embodiment of the present disclosure.

FIG. 3 shows a functional flow diagram of an exemplary
embodiment of the present disclosure.

While the disclosure is amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example in the drawings and will be described in
detail. It should be understood, however, that the intention is
not to limit the disclosure to the particular embodiments
described. On the contrary, the disclosure is to cover all modi-
fications, equivalents, and alternatives falling within the
scope of the disclosure including aspects defined in the
claims. In addition, the term “example” as used throughout
this application is only by way of illustration, and not limita-
tion.

Aspects of the present disclosure are believed to be appli-
cable to a variety of different types of devices, systems and
arrangements including powering integrated circuits. While
the present disclosure is not necessarily so limited, various
aspects of the disclosure may be appreciated through a dis-
cussion of examples using this context.

Various example embodiments are directed to powering
integrated circuits utilizing a power selector circuit. In some
exemplary embodiments, the first power circuit is presented
as a regulated power supply, and the second power circuit is
presented as a battery power supply, while the present disclo-
sure is not necessarily so limited, various aspects of the dis-
closure may be appreciated through a discussion of examples
using this context.

Also, in some exemplary embodiments and figures accord-
ing to the exemplary embodiments, the power-signal arbitra-
tion circuit may comprise some or all of the following com-
ponents: a control logic circuit, an overrule circuit, a compare
circuit, a reference circuit, a bias circuit, and a diode block.
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An example embodiment of the present disclosure includes
a first power circuit, a second power circuit, a control logic
circuit, and a power-signal switching circuit. The first power
circuit provides a regulated level of power to the IC, and has
an operating power level specified as a circuit operating level
for providing power to the IC. The second power circuit is
also configured to provide power to the IC. A control logic
circuit determines whether the second power circuit is to
provide power to the IC as an alternative to the first power
circuit providing power to the IC, based on a threshold power
level indicative of the specified operating power level and the
regulated level of power. Based on the assessment, the control
logic circuit provides an arbitration-control signal to a power-
signal switching circuit. The power-signal switching circuit,
is responsive to the control logic circuit and connected to
receive power from each of the first and the second power
circuits for providing power to the IC. In response to the
arbitration-control signal, power is provided to the power-
controlled IC from a selected one of' the first power circuit and
the second power circuit.

In another exemplary embodiment, consisting of the pre-
vious embodiment and further comprising an over-rule circuit
for assessing whether the second power circuit is to provide
power to the integrated circuit as an alternative to the first
power circuit providing power to the IC based on a low
threshold point and the regulated level of power, and in
response thereto, for providing an arbitration-control signal
to the power-signal switching circuit via the control logic
circuit.

In another exemplary embodiment, also consisting of the
previous embodiment and wherein the over-rule circuit dis-
ables a compare circuit and a reference circuit when the
regulated level of power from the first power circuit is below
the low threshold point or zero and provides an arbitration-
control signal to the power-signal switching circuit via the
control logic circuit selecting the second power circuit to
provide power to the IC.

An embodiment of the power selector circuit discloses a
reference circuit to create a stable and accurate reference
voltage that is the specified operating power level or a thresh-
old level. The reference circuit then provides the reference
voltage to the compare circuit to determine if the regulated
supply power is above the threshold reference voltage created
by the reference circuit.

Another embodiment, consisting of the previous embodi-
ment and further comprising a compare circuit for assessing
by comparing the specified operating power level or a thresh-
old level provided by the reference circuit with the regulated
level of power.

An embodiment of the present disclosure further compris-
ing a diode block to provide a constant internal power supply
used to drive: the power-signal switching circuit, the control
logic circuit, an over-rule circuit, and a bias circuit.

An embodiment of the present disclosure includes a bias
circuit which provides a reference current to compare, refer-
ence, and over-rule circuits. The bias circuit also produces a
power-on-reset signal used by the control logic circuit. An
embodiment of the present disclosure further comprising an
over-rule circuit for assessing whether the second power cir-
cuit is to provide power to the integrated circuit as an alter-
native to the first power circuit providing power to the IC,
based on a low threshold point and the regulated level of
power and in response thereto, for providing an arbitration-
control signal to the power-signal switching circuit via the
control logic circuit. A reference circuit is to create a stable
and accurate reference voltage that is the specified operating
power level or a threshold level. A compare circuit assesses by
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comparing the specified operating power level or a threshold
level provided by the reference circuit with the regulated level
of power. A diode block is to provide a constant internal
power supply used to drive: the power-signal switching cir-
cuit, the control logic circuit, an over-rule circuit, and a bias
circuit. The bias circuit provides a reference current to com-
pare, reference, and over-rule circuits, and also produces a
power-on-reset signal used by the control logic circuit.

Another embodiment, consisting of the previous embodi-
ment and wherein the control logic circuit is further config-
ured for assessing whether the second power circuit is to
provide power to the power-controlled IC as an alternative to
the first power circuit providing power to the power-con-
trolled IC, and in response thereto, for providing an arbitra-
tion-control signal by considering: power-on-reset signal,
arbitration-control signal from the over-rule circuit, and the
compare circuit’s comparison of the specified operating
power level or a threshold level with the regulated level of
power.

In an embodiment of the present disclosure, the control
logic circuit assesses the second power circuit (e.g., regulated
power supply) by comparing the specified operating power
level with the regulated level of power.

An embodiment wherein the specified operating power
level or the threshold level is set by at least one of the follow-
ing: manufacturer or user-programmed bits, feedback from
the power-controlled IC, sensing the power-controlled IC’s
speed, a processor sensor, or a combination of the above.

An embodiment wherein the second power circuit is
enabled to provide power to the IC when the regulated level of
power drops below a level identified relative to the specified
operating power level, and/or when the regulated level of
power climbs above a level identified relative to the specified
operating power level.

In another exemplary embodiment of the present disclo-
sure, a method is disclosed for selecting a power circuit for a
power-controlled IC having a specified operating power level.
First, the power selector circuit powers the diode block, bias
circuit, power-signal arbitration circuit, and power-signal
switching circuit with the second power circuit upon power-
up. Secondly, determining if the first power circuit is above
the specified operating power level or a threshold level, then
the first power circuit is selected to provide power to the IC, if
the first power circuit is below the specified operating power
level or a threshold level, then the secondary power circuit
continues to power the power-controlled integrated circuit.
Finally, the power selector circuit selects the second power
circuit to power the IC if the first power circuit falls below the
specified operating power level or a threshold level.

Another embodiment, consists of the previous embodi-
ment and further comprising powering the overrule circuit.
Determining if the first power circuit is above the low thresh-
old point or zero, then the reference and compare circuits are
enabled, if the first power circuit is below the low threshold,
then the reference and compare circuits remain disabled, and
no other action is taken until the first power circuit is above
the low threshold point. Selecting the second power circuit to
power the IC at all times if the first power circuit falls below
the low threshold point or zero, and also disabling the refer-
ence and compare circuits.

In another exemplary embodiment of the present disclo-
sure, a method is disclosed of selecting a power circuit for a
power-controlled IC having a specified operating power level.
First, powering the diode block, bias circuit, overrule circuit,
control logic circuit, and power-signal switching circuit with
the second power circuit upon power-up. Then, the power
selector circuit determines if the first power circuit is above
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the low threshold point or zero. Finally, selecting the first
power circuit to provide power to the IC when the first power
circuit is above the low threshold point or zero, and selecting
the second power circuit to continue to power the IC when the
first power circuit is below the low threshold point or zero.

The power selector circuit maximizes battery lifetime
while guaranteeing stable power output for uninterrupted
power-controlled IC operation. The function of the power
selector circuit is described in Equation 1.

Voprec if Vpprec > x

Vbp_ao = .
- otherwise

Vpar

Equation 1: Power Selector Circuit Equation

In Equation 1, x is a threshold level that determined if
V pprec O Vg, 18 used as the power source. By choosing x
equal to the lowest operational voltage of the power-con-
trolled IC the battery load is minimized to only necessary
usage. Two power switches, cumulatively known as the
power-signal switching circuit, are used to connect and dis-
connect the regulated and battery sources. The power
switches are controlled by the control logic circuit, which will
be explained in more detail below. The use of power-switches
provides control over the selected supply sources. Another
advantage is the negligible voltage drop across the power-
switch, as further discussed below.

Turning now to the figures, FIG. 1 is ablock diagram of one
exemplary embodiment of the present disclosure. In FIG. 1, a
first power circuit and second power circuit are provided to
both the power-signal switching circuit and the power-signal
arbitration circuit. The first power circuit may comprise a
regulated power supply (Vpprza), and the second power
circuit may comprise a battery power supply (V). Both
power circuits are communicatively coupled to the power-
signal arbitration circuit and the power-signal switching cir-
cuit. In this exemplary embodiment, the power-signal arbi-
tration circuit is programmed with a threshold voltage
associated with the power-controlled IC’s specified power
requirements. The power-signal arbitration circuit creates a
reference voltage based on the threshold voltage as pro-
grammed. Wherein, the power-signal arbitration circuit com-
pares the V- With the reference voltage produced, if the
V pprEec 18 greater than the reference voltage, then the power-
signal arbitration circuit sends an output signal to the power-
signal switching circuit disabling the battery power supply
and enabling the regulated power supply.

In another embodiment of FIG. 1, the power-signal arbi-
tration circuit is programmed as above, as well as pro-
grammed with a low-threshold voltage. Similar to many cir-
cuits, the power-signal arbitration circuit may have both an
always-on-domain and performance domain. Wherein the
always-on-domain of the power-signal arbitration circuit,
prior to the power-signal arbitration circuit completing the
comparison as described in the previous paragraph, the
power-signal arbitration circuit creates a reference voltage
based on the low-threshold voltage as programmed. The
power-signal arbitration circuit then compares the reference
voltage, based on the low-threshold voltage as programmed,
to the V5 pr 56 to determine if the regulated supply is suffi-
cient to enable the performance domain of the power-signal
arbitration circuit. After which, the performance-domain of
the power-signal arbitration circuit may complete the com-
parison described in the previous paragraph.

InFIG. 2A, ablock diagram of another exemplary embodi-
ment of the present disclosure directed to a power selector
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circuit is shown. In the present embodiment, the power-con-
trolled IC provides the power-signal arbitration circuit with
Vspecirmens @ reference voltage for the powered IC, which
may obviate the need for the power-signal arbitration circuit
to be programmed with a threshold voltage related to the
powered IC’s specified power requirements. The power-sig-
nal arbitration circuit may then compare the reference voltage
from the powered IC with the Vs, if the Vprees 18
greater than the reference voltage, then the power-signal arbi-
tration circuit sends an output signal to the power-signal
switching circuit disabling the battery power supply and
enabling the regulated power supply. In an embodiment of the
present disclosure, the Vgppcrmrmp may be provided by the
Power-Controlled Integrated Circuit. In another embodiment
of'the present disclosure, the V oz c1rrzp may not be directly
provided to the Power-Signal Arbitration Circuit by the
Power-Controlled Integrated Circuit. In this case, some
embodiments may include the Power-Controlled Integrated
Circuit communicating to a circuit, such as a Vgprcrrmp
Reference for IC Circuit or the Reference Circuit (as
described in more detail below), the Power-Controlled IC’s
power requirements wherein one of the above described cir-
cuits would then create a stable and accurate reference volt-
age that is the threshold voltage of the power-controlled IC.

In FIG. 2B, a block diagram of another exemplary embodi-
ment of the present disclosure directed to a power selector
circuit is depicted. FIG. 2B presents an embodiment includ-
ing the following elements: control logic circuit, power-sig-
nal switching circuit, among other elements, both optional
and required, of the power selector circuit which will be
described in greater detail below.

The diode block functions as a current power selector and
ensures a constant internal supply for wake-up/always-on-
domain critical circuits of the power selector circuit. The
constant internal supply drives the bulk connection of the
power-signal switching circuit (comprising of power-
switches), the overrule circuit, the control logic, and bias
circuit.

The bias circuit is supplied by the diode block as discussed
above, and generates a number of small reference currents
that are used for the reference circuit, the compare circuit, and
the overrule circuit. Furthermore, the bias circuit drives a
power-on-reset signal used by the control logic circuit. The
overrule circuit, as described below, minimizes the power
consumption of the bias circuit’s trigger.

The overrule circuit is supplied by the diode block and uses
a bias current from the bias circuit to detect if the regulated
supply is below a low threshold voltage or zero, the low
threshold voltage being defined by the supplied bias current.
This low threshold voltage may be, for example, 1.5 V. The
low threshold voltage provided by the bias circuit need not be
particularly accurate, e.g. 0.5V is an allowable range for the
low threshold voltage. The allowable range of the bias current
allows the bias circuit to consume minimal power. The over-
rule circuit ensures that part of the power selector circuit logic
is turned-off, the performance domain, to save power once the
regulated supply is below an unusable point and selects the
battery as the output supply of the power selector circuit.

The reference circuit is supplied from the regulated supply
input, and creates a stable and accurate reference voltage that
is the threshold voltage of the power-controlled IC. The regu-
lated supply input received by the reference circuit may be
disconnected if the overrule circuit is triggered, as discussed
above, due to the regulated supply being below a low thresh-
old voltage or zero.

The reference circuit’s reference voltage is transmitted to
the compare circuit to be compared to the regulated power
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supply, wherein if the regulated power supply is above the
reference voltage the regulated power supply may be used
over the battery power supply.

The control logic circuit is supplied by the diode block and
controls the power-signal switching circuit via input signals.
The input signals of the control logic circuit include the
overrule circuit’s trigger signal, the bias circuit’s power-on-
reset signal, and the compare circuit’s regulated supply above
threshold voltage signal. The decision of the control logic
circuit is based on the following function: if the power-on-
reset is not true, if the overrule circuit is not triggered, and if
the comparator circuit indicates that the regulated supply
voltage is greater than the threshold voltage, also known as
the reference voltage, the regulated power supply is selected.
In the other cases, either the regulated supply is below the
threshold voltage, or the low threshold voltage as detected by
the overrule circuit, or the system is in a power-up sequence
and the value of the regulated power supply cannot be
detected properly.

In FIG. 2C, ablock diagram of another exemplary embodi-
ment of the present disclosure directed to a power selector
circuit is illustrated. In the present embodiment, the power-
signal arbitration circuit may receive a Vgppormmp, @ refer-
ence voltage for the powered IC, from a number of sources.
The sources may include: a Vg, stored on a capacitor, a
Feedback Voltage from the Powered IC, and also manufac-
turer and/or user programmed threshold levels for the Pow-
ered IC stored in a memory circuit. The power-signal arbitra-
tion circuit may then compare the reference voltage for the
powered IC with the V,,zz5, Wherein if the V- is
greater than the reference voltage, then the power-signal arbi-
tration circuit sends an output signal to the power-signal
switching circuit disabling the battery power supply and
enabling the regulated power supply.

In FIG. 3, a functional flow diagram of an exemplary
embodiment of the present disclosure directed to a power
selector circuit is shown. During start-up, the initial voltage is
created by the diode block and supplies the always-on domain
components. The always-on domain components may
include: the diode block circuit, the bias circuit, the overrule
circuit, control logic circuit, and power-signal switching cir-
cuit. The power-on-reset function forces the battery supply to
be selected as the output supply. If the battery supply is not
available, the output supply is not yet available. After the
power-on-reset has released the reset state, the overrule cir-
cuit verifies that the regulated supply is sufficient to start the
reference and compare circuits located in the performance
domain of the power selector circuit. If the regulated supply
voltage is below the overrule circuit’s low threshold, the
battery supply remains as the output supply. If the regulated
supply voltage is above the overrule circuit low threshold
voltage the reference and compare circuits in the performance
domain are enabled. If the regulated supply voltage is larger
than the threshold voltage, also known as the reference volt-
age, created by the bias and reference circuits, the regulated
supply is selected as the output supply. If the regulated supply
voltage is lower than the threshold voltage, the battery supply
is selected as the output supply. If the regulated supply volt-
age becomes lower than the low threshold voltage, the battery
supply is selected as the output supply at all times, and the
reference and compare circuits are disabled.

The embodiments of the present disclosure for the power
selector circuit provide for several key benefits, including at
least the following.

The present disclosure enables low regulated voltage sup-
ply without discharging the battery unnecessarily. Through
the disclosures power selector circuitry, the power supply
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with the highest voltage is not necessarily the power source
selected. Instead, the power selector circuit considers the
power-controlled IC and which power supply may have a
limited amount of available power, or wherein over-use may
degrade the power supply (e.g. a battery).

The disclosure enables a wide battery voltage range with-
out discharging the battery unnecessarily. With the power
selector circuit, the range of battery voltage that may be used
with the power-controlled IC is only limited by the threshold
voltage required by the power-controlled IC. The voltage of
the battery being greater than the regulated power supply does
not necessarily result in the power selector circuit always
selecting the battery supply.

The use of a power selector circuit results in a negligible
voltage drop and associated power loss. The power selector
circuit’s use of switches and the ability to disable the perfor-
mance domain of the power selector circuitry when the
power-controlled IC is running from a battery enables the
power selector circuit to achieve ultra-low-power operation.
The power selector circuit’s removal of voltage drop and
associated power loss related to the power selector circuit
allows for improved minimum voltage requirements for both
the battery and regulated power supply.

In an embodiment of the present disclosure, the power
selector is able to provide the power-controlled IC or other
integrated circuits with the status of the first and second
power supplies; including the voltage each is currently deliv-
ering to the power selector circuit, and which power source
the power-controlled IC is drawing power from. The power
selector circuit provides for this status output via the control
logic circuit.

The power selector also enables a user or other system to
override the power selector circuit and manually select a
power source, wherein the status output of the control logic
circuit functions as an input/output between the control logic
circuit and a third-party circuit.

Various modules or other circuits may be implemented to
carry out one or more of the operations and activities
described herein and/or shown in the figures. In these con-
texts, a “module” is a circuit that carries out one or more of
these or other related operations/activities (e.g., the Power-
Signal Arbitration circuit, see FIG. 1, which may carry out the
function of circuits described individually in other embodi-
ments, see FIG. 2B, which may include: the control logic
circuit, the compare circuit, reference circuit, etc.). For
example, in several of the above-discussed embodiments, one
or more modules are discrete logic circuits or programmable
logic circuits configured and arranged for implementing these
operations/activities, as in the circuit modules shown in FIG.
2B. In certain embodiments, such a programmable circuit is
one or more computer circuits programmed to execute sets of
instructions. The instructions can be in the form of firmware
or software stored in and accessible from, such as a memory
circuit. As an example, first and second modules may include
a combination of a CPU hardware-based circuit and a set of
instructions in the form of firmware, where the first module
includes a first CPU hardware circuit with one set of instruc-
tions and the second module includes a second CPU hardware
circuit with another set of instructions.

Certain embodiments are directed to a computer program
product (e.g., nonvolatile memory device), which includes a
machine or computer-readable medium having stored
thereon instructions which may be executed by a computer or
other electronic device to perform these operations/activities.

Based upon the above discussion and illustrations, those
skilled in the art will readily recognize that various modifi-
cations and changes may be made to the present disclosure
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without strictly following the exemplary embodiments and
applications illustrated and described herein. For example,
utilizing the power selector to power devices other than inte-
grated circuits. Such modifications do not depart from the true
spirit and scope of the present disclosure, including that set
forth in the following claims.

What is claimed is:

1. An apparatus comprising:

afirst power circuit for providing a regulated voltage to and
for powering an integrated circuit (IC) having an oper-
ating voltage level;

a second power circuit configured and arranged for provid-
ing power to and for powering the IC;

a control logic circuit that includes:

a compare circuit that is configured and arranged for
assessing, based on the regulated voltage and a first
threshold voltage level, the first threshold voltage being
indicative of the operating voltage level, whether the
second power circuit is to provide power to the IC as an
alternative to the first power circuit providing power to
the IC, and in response thereto, for providing an arbitra-
tion-control signal, and

an over-rule circuit that is configured and arranged for
assessing, based on a comparison between the regulated
voltage and a second threshold voltage level that is lower
than the first threshold, and in response to the assess-
ment, for disabling the compare circuit; and

a power-signal switching circuit, responsive to the control
logic circuit and connected to receive power from each
of the first and the second power circuits for providing
power to the powered integrated circuit, configured and
arranged for enabling, in response to the arbitration-
control signal, power to be provided to the powered
integrated circuit from a selected one of the first power
circuit and the second power circuit.

2. The apparatus of claim 1, further comprising a diode
block circuit that is configured to provide power, separate
from the power provided by the power-signal switching cir-
cuit, to a bias circuit that is configured to generate a reference
voltage corresponding to the second threshold voltage level.

3. The apparatus of claim 2, wherein the compare circuit is
configured to be powered by the power to be provided to the
powered integrated circuit, and to consume less power in
response to being disabled by the over-rule circuit.

4. The apparatus of claim 1, further comprising a reference
circuit configured and arranged to create a stable and accurate
reference voltage that is provided to the compare circuit for
use as the first threshold voltage.

5. The apparatus of claim 4, wherein the over-rule circuit is
further configured and arranged for using a bias current to
generate the second threshold voltage.

6. The apparatus of claim 1, further comprising a diode
block configured and arranged to provide a constant internal
power supply used to drive: the power-signal switching cir-
cuit, the control logic circuit, an over-rule circuit, and a bias
circuit.

7. The apparatus of claim 1, further comprising a bias
circuit configured and arranged to provide reference currents
to the compare, and the over-rule circuits, also being config-
ured and arranged to produce a power-on-reset signal used by
the control logic circuit.

8. The apparatus of claim 1, further comprising:

a reference circuit configured and arranged to create a
stable and accurate reference voltage that is the first
threshold level; and

a diode block configured and arranged to provide a con-
stant internal power supply used to drive: the power-
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signal switching circuit, the control logic circuit, the
over-rule circuit, and a bias circuit that is configured and
arranged to provide reference currents to the compare,
reference, and over-rule circuits, and to produce a
power-on-reset signal used by the control logic circuit.

9. The apparatus of claim 8, wherein the control logic
circuit is further configured and arranged for assessing
whether the second power circuit is to provide power to the
integrated circuit as an alternative to the first power circuit
providing power to the integrated circuit, and in response
thereto, for providing an arbitration-control signal by consid-
ering:

the power-on-reset signal;

the arbitration-control signal from the over-rule circuit;

and

a comparison of the first threshold voltage level with the

regulated voltage.

10. The apparatus of claim 8, wherein the reference circuit
is further configured and arranged for generating the first
threshold voltage level by storing the reference currents on a
capacitor.

11. The apparatus of claim 1, wherein the operating voltage
level or the first threshold level is set by at least one of the
group consisting of manufacturer or user programmed bits,
feedback from the integrated circuit, sensing a speed of the
integrated circuit, a processor sensor, and combinations
thereof.

12. The apparatus of claim 1, wherein the second power
circuit is enabled to provide power to the powered integrated
circuit in response to the regulated voltage droping below the
first threshold voltage level.

13. The apparatus of claim 1, wherein the second power
circuit is enabled to provide power to the integrated circuit
when the regulated voltage is between the first and second
threshold voltage levels.

14. A method of selecting a power circuit for an integrated
circuit having an operating voltage level comprising:

powering a diode block, bias circuit, control logic circuit,

and power-signal switching circuit with a second power
circuit upon power-up;
determining that an operating voltage level of the inte-
grated circuit is above a first threshold voltage level;

selecting, in response to determining that the operating
voltage level is above the first threshold voltage level, a
first power circuit to provide power to the integrated
circuit;

determining that an operating voltage level of the inte-

grated circuit is below the first threshold voltage level;
selecting, in response to determining that the operating
voltage level is below the first threshold voltage level,
the second power circuit to power the integrated circuit;
determining that an operating voltage level of the inte-
grated circuit is below a second threshold voltage level
that is lower than the first threshold; and
disabling, in response to determining that the operating
voltage level is below the second threshold voltage level,
a compare circuit in the control logic circuit.

15. The method of claim 14, wherein

the determining that an operating voltage level of the inte-
grated circuit is below a second threshold voltage level is
implemented using an overrule circuit; and

the disabling the compare circuit further includes disabling

a reference circuit that generates the first threshold volt-
age level.

16. A method of selecting a power circuit for a powered
integrated circuit having a specified operating power level
comprising:
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powering a diode block, bias circuit, overrule circuit, con-
trol logic circuit, and power-signal switching circuit
with a second power circuit upon power-up;

determining that a voltage for power provided by a first
power circuit is above a low threshold point;

enabling, in response to determining that a regulated volt-

age for power provided by the first power circuit is above
the low threshold point, a compare circuit in the control
logic;

determining, using the compare circuit, that the regulated

voltage is above a high threshold point that is higher than
the low threshold point; and

selecting, in response the determining that the regulated

voltage is above the high threshold point, the first power
circuit to provide power to the powered integrated cir-
cuit.

17. The method of claim 16, further including disabling the
compare circuit in response to determining that the regulated
voltage is below the low threshold point.

18. The method of claim 16, further including

powering, using a diode block, a bias circuit; and

generating, using a reference current from the bias circuit,

a reference voltage corresponding to the high threshold
point.
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